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together with a small amount of the trans-isomers (3a-2, 3b-2, 3c-2) (cis : trans = 71 : 29-90 : 10) . The cis and trans-isomers were separated by chromatography on silica gel. In this reaction, reductive cleavage of only the phenylthio group took place to give 3 selectively, whereas the alkylthio group in the C-7 side-chain of 2a, 2b, 2c remained intact (Table II) .
The relative configuration at the C-9 position of 3a-1 was confirmed by converting the compound into the desulfurized compound 4 (Chart 2). The nuclear magnetic resonance (NMR) spectrum of 4 was identical with that of the compound with R* C-9 configuration.') Therefore the relative configuration of the C-9 position of 3a-1 was determined to be S*.11)
The exclusive formation of S* is likely to be consistent with Martel et al.'s prediction') based on a six-membered transition state mechanism. The configuration of the C-9 position of 3b has not been determined yet. Chart 3 shows the preparation of carbapenem 13a from 3a-1. The hydroxy group of 3a was protected with a methoxyethoxymethyl (MEM) group.13) Oxidation of 5a with m-chloroperbenzoic acid (m-CPBA) gave the sulfone 6a (76%), which was converted into the carboxylic acid 7a by Jones oxidation.4) The unstable carboxylic acid 7a was transformed into the keto-ester 8a (53%),14) which was converted into the diazo ketoester 9a (89%). Removal of the MEM group from 9a was effected with titanium tetrachloride to form the cyclization precursor 10a quantitatively. Construction of the carbapenem ring was achieved by the rhodium-catalyzed carbene insertion reaction.15) Reaction of 1 la with diphenyl chlorophosphate followed by treatment with N-acetylcysteamine in the presence of a base16) gave the carbapenem ester 12a (Table VII) . The p-nitrobenzyl (PNB) group of 12a was removed by hydrogenolysis using 10% palladium-charcoal to give the carboxylic acid (or sodium salt) of the carbapenem 13a. The carbapenems (13b and 13c) were also obtained from 3b-1 and 3c-1, respectively, by a process similar to that employed for the conversion of 3a-1 into 13a (Chart 4). Our attention was then directed to establishing a new synthetic method in which the use of LDA and organotin hydride, and a tedious chromatographic separation of cis and trans isomers, could be avoided. Easily available cis-substituted 8-oxo-7-azabicyclo[4.2.0]oct-3-ene (107) seemed to be a promising starting material for this purpose. A few syntheses of 5,6-cis- 7.46 mmol) and acetone (45 ml) was refluxed for 5 h under a nitrogen atmosphere. After further addition of triphenyltin hydride (1.00 g, 2.84 mmol), the mixture was refluxed for an additional-14 h. The solvent was evaporated off and the residue was subjected to chromatography on silica gel. Elution with hexane-AcOEt (4: 1-1 : 1, v/v) afforded the cis-azetidinones 3a-1 (643 mg, 70%) and the trans-azetidinone 3a-2 (172 mg, 19%), each as colorless prisms. Compounds 2b and 2c were desulfurized to give 3b and 3c, respectively, in a similar manner. The results are summarized in Table II . Desulfurization of 3a-1 A mixture of 3a-1 (80 mg, 0.33 mmol), Raney nickel (Kawaken Fine Chemical, Table  III . Table  IV .
(3R*,4R*)-4-Carboxymethy1-341-(2-methoxyethoxymethoxy)-2-methylsulfonylethyl]azetidin-2-one (7a) and 
